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EVALUATION OF GROUND WATER AT A PROPOSED WASTEWATER
DISPOSAL SITE, GAMBELL, ALASKA

by
James A. Munted

ABSTRACT

The 1993 construction of a piped water and sewer system for the community of Gambell, Alaska, prompted an investigation into appropriate
siting and design of a wastewater lagoon. A key consideration was to avoid contaminating a nearby school well. This investigation documents
a dynamic groundwater system in permeable beach gravels strongly influenced by tides and storm surges. Ground-water flow directions are
shown to change up to 180 degrees over the span of a few hours. Water quality beneath the proposed lagoon site ranges from brackish to saline.
A “fast-pen!” lagoon design is considered to have more advantages and fewer disadvantages than an alternate “slow-pert” design, including a
lower potential for contaminating the nearby school well.

INTRODUCTION

The City of Gambell, Alaska, began construction of a community-wide piped water and sewer system during the
summer of 1993. A major task of the project was to design and construct a facility for disposing of wastewater
from the system. One option under consideration was to construct a percolation-type sewage lagoon to receive
septic tank effluent.

The main goals of this investigation were to identify ground-water flow systems and ground-water quality beneath
the proposed lagoon site and determine the probable effect of the percolation lagoon on those flow systems. Two
major concerns with the proposed design were: 1) to avoid contamination of a nearby school well with leachate;
and 2) to maintain a 4-ft  separation distance between the bottom of the lagoon and the seasonal high water table.

The school well, located less than 1000 ft from the proposed lagoon site, tapped a shallow fresh-water aquifer. A
conceptual model of ground-water flow in the area identified several factors that could possibly cause effluent from
the lagoon to impact the well. These factors were: 1) the presence of highly permeable beach gravels throughout
the area that could result in relatively fast ground-water travel times; 2) irregular occurrences of permafrost that
could influence flow directions; and 3) reports of large storm-driven fluctuations in ground-water levels that could
alter ground-water flow directions. As a result of these factors, the proposed lagoon site was selected to be as close
to the coast as possible and as far from the school well as possible, and this investigation was initiated to further
evaluate the site.

If ground water at the site were found to be brackish, the proposed lagoon might qualify for regulation as an “ocean
discharge” with waiver of the 4-ft separation requirement. This condition was not assured in advance, however.

GEOLOGIC SETTING

The City of Gambell is situated on a gravel spit on the northwest tip of St. Lawrence Island in the northern Bering
Sea (figure 1). Troutman  Lake, located south of the city, is separated from the Bering Sea by a narrow gravel spit.
The level of the lake is about 2 ft above mean lower low water. The lake is fed by Troutman  Creek, a fresh water
stream at its south end. Storm surges are reported to break over the spit periodically and cause the lake water to
be brackish. The lake has no surface water outlet.

‘Alaska Department of Natural Resources, Division of Water, Alaska Hydrologic Survey,
PO BOX 107005, Anchorage, AK, 99510-7005
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Sevuokuk Mountain lies about 1 mi east of the city, rising to an elevation of 614 ft above sea level. The mountain
is comprised predominantly of quartz monzonite,  a granitic rock type. Permafrost is discontinuous throughout the
area, and is commonly found at depths of 7-10 ft (RZA, Inc, 1985). Annual precipitation at Gambell is about 16
inches (Phil Johnson Engineering, 1972).

Both fresh and brackish ground water has been found by several wells drilled in Gambell (Wailer,  1959; RZA, Inc.,
1985). Waller (1959) suggested that Troutman  Lake probably discharges via ground water to the north. Shallow
ground water is variably present because of the existence of shallow permafrost in some areas.

SCOPE AND METHODS

The scope of this investigation included drilling monitoring wells and soil borings, sampling water quality,
performing slug tests and grain-size analyses for permeability determinations, measuring water levels to determine
the response of the ground-water flow system to tidal fluctuations and analyzing the data.

Three  monitoring wells were installed using a small custom-built track-mounted auger rig with a 20 horsepower
motor and 4.25 in.-inside-diameter hollow-stem augers. Six additional soil borings were made using 2.25 in.-inside-
diameter auger flights. Split spoon samples were taken at selected intervals. Wells were constructed with 2 in.-
diameter PVC casing with silica sand fill around the screen, bentonite chip seals, and cemented 6 in.-diameter steel
surface casing and locking well cap. Detailed logs of soil borings and wells are included in Appendix A.

Wells were purged with a hand operated piston-type purge pump and disposable polyethylene bailers prior to
sampling. Samples were taken with bailers and nylon twine. A quality assurance plan is included as Appendix B.

Slug tests were conducted in the monitoring wells by sudden extraction of a 1.25-in.  by 6.03-ft  slug and
measurement of water level response with a chalked steel tape. Data were analyzed by the method of Bouwer and
Rice (1976). Representative soil samples were collected and shipped to a laboratory for permeameter and grain-size
analyses.

Staff gages were installed in Troutman  Lake and in a nearby pond to augment the wells for water-level data. Water
level data were collected approximately every two hours through one twelve hour tidal cycle as determined from
published tide tables.

Well, boring and staff gage elevations were surveyed relative to a brass cap (no. 50391 FAA 1940) located in the
well point concrete pad on the west edge of Troutman  Lake (Chuck Eggener Consulting Engineers, written
commun.,  1994). The mean lower low water elevation of the cap is 6.1 ft.

RESULTS AND INTERPRETATIONS

HYDROGEOLOGY

Well and borehole  locations relative to the proposed lagoon location are shown in figure 2. The lagoon location
was generally selected to be near an area already containing landfill waste and underlain by brackish ground water.
A topographic map of the site based on point-survey measurements is shown in figure 3.

Most deposits in the study area were found to be highly permeable sands and gravels, with very minor amounts of
silts and clays. Ice-bound permafrost was found to be distributedirregularly beneath most of the site, with generally
less permafrost encountered in the seaward direction. A hydrogeologic cross section showing the general
distribution of saturated sediments and permafrost is shown in figure 4. Ground water is observed to occur under
both water table and confined conditions at the site. Permafrost is an effective confining layer in places, as
demonstrated by soil boring hole SL-1. This boring reached the maximum depth capability of the rig without
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encountering water, even though the bottom of the hole was well below the potentiometric surface of the aquifer.

A perched water table probably forms intermittently on top of permafrost. Soils were generally found to be wet
just above the permafrost, although no perched water table was identified at the time of the field investigation.

The cross section is not a reliable indicator of ground-water flow directions because the water level measurements
were taken during a period of significant water-level fluctuation.

Results of grain-size analyses and permeameter tests are given in Appendix C. Laboratory permeameter tests on
two samples of gravel yielded permeability values of 26,000 ft/day  and 16,000 ft/day.

Appendix D contains water-level data and data from slug tests conducted on wells SL-3 and SL-4. Well SL-5 was
not tested because the well was suspected to contain contaminated water. Both tested wells exhibited rapid water-
level response indicative of a relatively permeable aquifer. Analysis of data from well SL-4 yielded a calculated
permeability value of 40 ft/day. The rapid response of the well and the small number of data points suggest that
this number has a relatively low degree of confidence. Well SL-3 responded too rapidly to the slug removal to
allow any quantitative estimate of permeability. Qualitatively, the permeability of the aquifer at SL-3 is probably
greater than at SL-4.

The range of permeabilities from 40 ftlday  to 26,000 ft/day  as described above is typical of aquifers comprised of
deposits ranging from clean sands to gravels (Freeze and Cherry, 1979, p.29). Considering the high energy
depositional environment of the deposits at Gambell, the presence of highly permeable zones within the aquifer is
reasonably concluded to be characteristic of the aquifer.

WATER QUALITY

Results of water quality analyses conducted on monitoring well water samples are contained in appendix E. The
results show that water beneath the proposed lagoon site ranges from brackish to saline. In addition, water collected
from well SL-5 was noted to have an unusual odor suggestive of diesel fuel contamination. The Alaska Department
of Environmental Conservation was conducting an evaluation of possible diesel fuel contamination in Gambell during
the course of this investigation, and no follow-up analyses for organic constituents were performed as part of this
study.

WATER LEVELS

Figure 5 shows water level data collected during the study. Water levels were observed to change significantly.
Water level fluctuations in wells SL-3 and SL-4 appear to correlate with tidal cycles. This confirms that the aquifer
in this area is hydraulically connected with the Bering Sea, transmitting sea level changes relatively rapidly and
efficiently.

Troutman  Lake levels remained relatively unchanged through the observation period. Water levels in the pond and
in SL-5 rose rapidly on 6/19/93,  and slowly but steadily thereafter, showing no direct effect from tidal influences.

The observed water level changes in the pond and SL-5 occurred after local winds changed intensity and direction.
Prior to June 22 light winds were from the southwest. During the night of June 21-22, winds became northerly and
increased their intensity. Wind-generated waves began impacting the north shore of the Gambell spit, with breakers
sending sea spray approximately 30 ft into the air.

GROUND-WATER FLOW SYSTEMS

Figures 6-9 show water-table contour maps based on water-level measurements made during the study. The maps
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are used to infer ground-water flow direction changes in response to tidal and wind-driven sea-level changes.

Figures 6-9 are based on water level measurements made during narrow intervals of time relative to the rate of
water level fluctuations. Strictly speaking, the water-table maps are not true indicators of ground-water flow
directions because ground water throughout the flow field is not of uniform density. Because of the magnitude of
observed gradients, however, general flow conditions described below are thought to apply. Conversion of water-
level data to equivalent fresh water head data is not warranted because the monitoring wells are all screened from
the water-table to a depth of less than 10 ft below the water table.

Water level contours shown in figure 6 imply a general direction of ground-water flow from south to north across
the sewage lagoon site. Wind conditions at the time of these measurements were generally light.

At the time of the water level measurements shown in Figure 7, the wind had increased significantly and had shifted
to the north. Large waves were impacting the north shore of St. Lawrence Island, and a significant rise in water
level was evident in well SL-3. A central depression in the water table between the shore and Troutman  Lake is
evident. The direction of ground-water flow beneath the site is from north to south at the time of these
measurements.

Figure 8 shows that the central depression of the water table has largely disappeared within the span of seven hours.
A pond appeared a few hours prior to the time of the figure 8 water-table map in a formerly dry closed swale. The
direction of ground-water flow at the sewage lagoon site is still generally from north to south.

Figure 9 shows that water levels fell at SL-3 and SL-4 and rose slightly at SL-5 compared to figure 8. The drop
in water levels coincides with tidal fluctuations (figure 5). A residual ground-water mound is evident southeast of
the lagoon site, and inferred ground-water flow directions are southwesterly, although the gradient is relatively flat.

Two ponds appeared in formerly dry swales on June 23, 1993. The north pond (figure 2) was tested to have a
specific conductance of 2600 umhos/cm,  which is characteristic of brackish water while the south pond had a
specific conductance of 475 umhosicm, which is characteristic of fresh water. The north pond was observed to
form earlier in the day than the south pond.

The onset of strong onshore winds is interpreted to have created a water table mound near the north shore of the
Gambell spit that effectively blocked the flow of fresh ground water to the sea, creating a backwater effect that
caused ground-water levels to rise and the ponds to form. The source of fresh water in the south pond is inferred
to be from melting snow on the west flank of Sevuokuk Mountain. Rivulets of fresh water were observed
descending the flank of the mountain during the field project and infiltrating into the spit deposits at the base of the
mountain. The City of Gambell has installed and test pumped a series of shallow wells near the base of the
mountain tapping the freshwater aquifer.

Fresh ground water diverted by the storm-induced water-table mound from flowing northward to the sea is inferred
to flow south into the City of Gambell, contributing to the sudden rise in water levels observed in the ponds and
well SL-5. Water in the northern pond is a mix between sea water and fresh water.

SEASONAL FACTORS

It has been reported by local residents that the low swale near SB-4 and SB-6 fills with standing salt water as a
result of fall and early winter storms. Land surface elevation in that area is about 6-8 ft above MLLW. The
standing water is interpreted to be the result of a high water table condition from severe seasonal storms. Fall and
winter storms reportedly cause onshore winds on the north shore much more violent than those that were observed
in June. These storms probably result in high ground-water levels at the swale as high as about 10 ft above MLLW.

1 3



PERCOLATION LAGOON EFFECTS

Two options have been identified for percolation lagoon design: 1) a “fast-pert” lagoon which would be designed
with a highly permeable bed to achieve a maximum rate of percolation; and 2) a “slow-pert” lagoon, which would
have a sand filter bed to slow percolation to achieve some treatment of the effluent waters in the unsaturated zone
beneath the lagoon. Selection of an option is dependent, in part, on ground-water dynamics beneath the site. The
major concern was to avoid contaminating a school well located about 900 ft southeast of the site. Key lagoon-
design and ground-water dynamics issues relating to each of the options is provided below.

“FAST-PERC”  OPTION

The “fast-pert” design option would include a 50,000 sq ft bottom area lagoon located at the north end of the study
site. The lagoon would be designed such that water would not be retained. Wastewater would be discharged into
an area where ambient ground-water is brackish to saline. Ground-water in the seaward direction from this site may
also be contaminated by landfill or honeybucket disposal leachate.

Hydraulic conductivities reported in this report support design of a smaller lagoon. However, possible future
environmental requirements and the availability of equipment prompted design and construction of a lagoon large
enough for future splitting of the lagoon into separate lined and unlined cells.

“SLOW-PERC” OPTION

The “slow-pert” option would entail construction of a 70,000 sq ft bottom area lagoon. This size was selected to
allow full retention of seven months accumulation of wastewater, assuming, under a worst-case scenario, that the
bed of the lagoon would freeze during the winter. It was further assumed that all of the retained frozen wastewater
would melt and infiltrate during a 30-day period in the spring. The lagoon would be located where the “fast-pert”
lagoon was planned, except for a southward extension to provide for added bottom area and storage volume.

GROUND-WATER MODEL ANALYSIS

In order to evaluate the effects of each proposed lagoon design on ground water, an analytical ground-water model
was applied to each lagoon scenario. The model was designed to estimate the height of the ground-water mound
beneath infiltration basins (Hantush, 1967; Bouwer, 1978, p. 279-288). Inputs to the model are:

Model inputs
Lagoon infiltration area
aquifer horizontal
hydraulic conductivity
aquifer thickness
tillable porosity
arrival rate at water table
of water from lagoon
duration of infiltration

“Fast-peer” “Slow -pert”

50,000 sq ft 70,000 sq ft

2000 ftiday 2000 ft/day
20 ft 20 ft
0.2 0.2

0.046 ftlday 0.23 ftlday
365 days 30 days

h4odel Outputs
Water-table rise at center
of infiltration basin 0.05 ft 0.23 ft

The thickness, fillableporosity, and hydraulic conductivity of the aquifer were estimated based on the hydrogeologic
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data collected during the field investigation. The arrival rate at the water table of water from the lagoon and the
duration of recharge are based on probable operating scenarios for the respective lagoons.

The “fast-pert” lagoon is designed to trickle water to the water table at a relatively constant rate equal to the
disposal rate of water in Gambell, which is estimated to be 17,050 gal/day, or 0.046 ft?/day/sq  ft of seepage area,
or 0.046 ft/day.

The “slow-pert” design will result in a large volume (3.58 million gallons) of wastewater stored as ice at the end
of a typical winter. Inputs to the model were specified to determine the response of the water-table after a 30 day
period of ice melting and infiltration of all meltwater.

Calculated rises in the water-table beneath the center of the lagoon are 0.05 ft and 0.23 ft for the “fast-pert” and
“slow-pert” options, respectively. Considering the possibility that the hydraulic conductivity estimate used in the
calculations may be too high, calculations were also performed using a hydraulic conductivity of 200 ft/day, all else
remaining constant. This resulted in calculated water-table rises of 0.36 ft and 1.6 ft for the “fast-pert” and “slow-
pert”  options, respectively.

ADVANTAGES AND DISADVANTAGES OF LAGOON DESIGNS

Detailed discussions of advantages and disadvantages of the alternate lagoon designs are given in Appendix F. To
summarize, the “fast-pert” option is considered to have more advantages than the “slow-pert” option, and fewer
disadvantages. Advantages of the “fast-pert” option include: efficient disposal of wastewater into an area with
ground-water that is already nonpotable; relatively high flushing and dilution rates; greater distance between
wastewater disposal and the school well; and less potential for migration of water from the lagoon area to the school
well as a result of less ground-water mounding beneath the lagoon.

SUMMARY AND CONCLUSIONS

This study documents the presence of a dynamic ground-water flow system beneath a portion of the Gambell spit.
Ground-water flows through highly permeable gravels deposited in a high energy beach environment. Probably as
a result of storm events, brackish and saline ground-water occurs more than one eighth of a mile inland from the
coast. Ground-water levels respond to tidal and storm stresses, resulting in highly variable ground-water flow
systems and reversals of ground-water flow directions within periods of a few hours.

An analysis of different options for designing a percolation-type sewage lagoon results in the identification of several
advantages of a “fast-pert” design compared to a “slow-pert” design. The primary advantage of the “fast-pert”
design is a lower potential for contaminating a nearby school well, which is a key design criteria.
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sBe2  SOIL BORING LOG CHUCK EGGENER
C O N S U L T I N G  .ENGlNEERS  -’
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c
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SOIL BORING LOG
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P
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SOIL DESCRIPTION

LEGEND

I 2.0” C.D. SPLIT SPOON SAMPLER P SAMPLER PUSHED

II 3.0” r,.2.  UNDISTURBED SAMPLER F-o  !.:O!S:URE  CONTENT

5 GRAB  SIMPLE  INTERVAL I SAMPLE rrOT RECOVERED

23



g6b  SOIL BORING LOG
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1 GROUND-WATER MONITORING WELL LOG

SL-  I
L O G  O F  WELL SL- CHUCK EGGENER
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GROUND-WATER MONITORING WELL LOG
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’GROUNO-WATER MONITORING WELL LOG
L O G  O F  WELL SL- 4 CE2
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A Quality Assurance Project Plan for
Gambell Sewage Lagoon Groundwater Dynamics Investigation

Principal Investigator:

James A. Munter
Hydrogeologist

Alaska Hydrologic Survey
Division of Water

Department of Natural Resources
State of Alaska

Ill-&e -73
Date
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PROJECT DESCRIPTION

Site History

The proposed site of the Gambell Sewage Lagoon is near the City of Gambell on St. Lawrence Island,
Alaska. The location of the site is latitude 63 degrees, 47 minutes, 1 second north, longitude 171
degrees, 45 minutes, 53 seconds west. Although the site is currently undeveloped and has no known
prior site history, the proposed lagoon site is adjacent to an area that has historically been used as a
landfill by the city of Gambell. A scope of work for the project is available from the author of this
report upon request.

Proiect Obiectives

The goal of the project is to evaluate the suitability of the site for hosting a percolating-type sewage
lagoon. In addition to evaluating the suitability of the soils and aquifer to physically accommodate the
expected influx of fluids, an objective of the study is to determine whether or not existing ground-
waters at the site are naturally potable. The proximity of the site to the coast suggests that water may
be brackish as a result of periodic storm surges. An additional objective is to document the pre-
development nitrate concentrations in groundwater at the site. Water will be sampled and on site
measurements of temperature and specific conductance will be made. Water samples will be sent to
a laboratory for analysis of nitrate, chloride and total dissolved solids.

Apuroach

A suite of three samples will be collected from four wells shown on figure 1. Wells will be constructed
according to specifications shown in figure 2. The wells will be constructed according to the
specifications shown in the drilling contract (Appendix A). Each well will be purged with a hand
operated piston-type pump for one hour or until sediment-free water is obtained, whichever occurs
first. Samples will be obtained with a disposable polyethylene bailer after purging at least 4 casing
volumes of water. Samples will be preserved according to USEPA  (1983)  and packed and shipped via
Alaska Airlines Goldstreak courier service to the Alaska Division of Water laboratory in Fairbanks,
Alaska, where all analyses will be conducted. A field data form (figure 3) will be filled out for each
suite of samples.

PROJECT ORGANIZATION AND RESPONSIBILITIES

As a result of the relatively small scope of this project, only a few personnel are involved. Their roles
are shown below.

James A. Munter
Project Manager, QA officer, Field Supervisor and Sampler

I 1

Jim Vohden Howard Grey Associates
Lab Director, analyst Drilling Contractor

-2-
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QUALITY ASSURANCE OBJECTIVES AND CRITERIA FOR DETERMINING PRECISION,
ACCURACY, COMPLETENESS, REPRESENTATIVENESS  AND COMPARABILITY OF DATA

Quality assurance requirements for analyses are shown in Table 1 below.

Parameter Method

Chloride 300.0

Nitrate + nitrite 353.2

Total Dissolved Solids 160.1

Precision
IRPD[

+ l-20%

+ l-20%

+ I-20%

Accuracy
J%  recoverv)

80-I 20

80-I 20

80-l 20

Comoleteness

95

95

95

Percent Recovery (%l?) is calculated as follows:

%R  = (SSR  -SRIx 100
w

where:
SSR = spiked sample amount
SR = sample amount
SA = amount of spike added

Relative Percent Difference (RPD)  is calculated as follows:

RPD = ID2  - D,l x  1 0 0
(0,  + D2)12

where:
D, = first sample result
D,  = second sample result

SAMPLING PROCEDURES

Sampling procedures used will follow general guidelines contained in Nielsen (1991).

SAMPLE CUSTODY

Sample containers obtained from the lab will be transported using common carriers to the field and
back to the lab. Shipping and receiving documents will be kept with project files.

CALIBRATION PROCEDURES AND FREQUENCY AND TRACEABILITY OF STANDARDS

The field specific conductance meter will be calibrated in accordance with manufacturer specifications.
Laboratory equipment is calibrated according to standard operating procedures described in USEPA
(1983).

-3-
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ANALYTICAL PROCEDURES

Analytical procedures are shown in Table 1.

DATA REDUCTION, VALIDATION AND REPORTING

Standard operating procedures described by APHA (1989) regarding data reduction, validation and
reporting will be followed.

INTERNAL QUALITY CONTROL CHECKS

One set of field blanks will be collected using standard sampling equipment and deionized water. One
set of field duplicates will be collected.

PERFORMANCE AND SYSTEM AUDITS

The Alaska Division of Water laboratory participates in performance evaluations conducted by the US
Environmental Protection Agency and the US Geological Survey. These consist of the lab analyzing
blind samples for certain chemical constituents and is conducted on a biannual basis.

PREVENTIVE MAINTENANCE

Maintenance of field and laboratory equipment generally follows manufacturers suggestions.

SPECIFIC STANDARD OPERATING PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY,
REPRESENTATIVENESS  AND COMPARABILITY

Data precision and accuracy will be determined using the equations described previously. Data
completeness will be calculated as a percent of useable data of all possible data. Data
representativeness and comparability will be evaluated by determining whether or not total dissolved
solids for any specific sample is within the range given by the following relationship Hem (1985, p.67):

0.55 x specific conductance 5 TDS 5 0.75 x specific conductance

Also, chloride concentration will be compared to TDS concentration to ensure that it is less.

CORRECTIVE ACTION FOR OUT-OF-CONTROL SITUATIONS

The project manager will be notified in writing of any measurement system found to be out-of-control,
and will initiate corrective action. Appropriate corrective actions may include remeasuring, reanalyzing
or recollecting a sample. If this is not feasible, the results will be discarded or used with cautionary
statements.

QUALITY ASSURANCE REPORTING

Any quality assurance evaluations will be reported in writing to the project manager.
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STATE OF ALASKA - DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116
(907 ) 696-0070

WATER QUALITY FIELD NOTES - GROUND WATER

Location/Project:

Collected by:

Date:

Well Owner:

Use of Well:

Weather Conditions:

Sampling Equipment (for measuring water level, purging, sampling and filetering. Include model if

appropriate):

Well Name:

Pipe top elevation (MSL)

Reference elevation if different

Measured depth to water (ft)

Correction

Total depth to water (ft)

Water elevatfon (MSL)

Depth to bottom of well (ft)

Volume H-0  in well (gal)
L

Volume to be purged (4Xvol.in  well)

Time purging begun

Time purging completed

Time sample withdrawn

Field temperature ("C)/time

Field conductivity (uncorrected)/time

Field conductivity (slope corrected)

Field pH  (std. units)/time

Color (Y/N)

Odor (Y/N)

Turbidity (Y/N)

Sample Field filtered? (Y/N)

Well cap and lock replaced? (Y/N)

Purged dry? (Y/N)

Analysis: I I I I I I
unfiltered, unfiltered, field-filtered, field-filtered,

Bottle: well-mixed acidified acidified unacidified

volume (ml): I
preservative:

Alkalinity: Sample Size ml; H SO ( f a c t o r2 4 ) Instruments

Titer added (digits) pH Calculations

COMMENTS:

Figure 3. Water quality field note form
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CITYOFGAMBELL

The City of Gambell  is requesting quotations from qualified geotechnical  drilling
companies to provide  a drill :rig  operated to perform the following tasks for the City of Gambelt.

1. Install four ach 2” groundwater monitoring wells to a maximum depth of 30  feet
with * 4,ZS” ;I.D, hollow stem auger.

-! -c
4~/f'IJz - GQL ,(y)

* /a F-7 m-l-ofzJ
ph5vg-z.  TAdi?&

L . Dril  up to six geotechnical  test borings with a 3,2S”  I.D. hollow stem auger to
a maximum depth of 50 feet. Holes must be sampled at S-foot intervals to a
maximum depth of 30 LP, using 1.25” T.D.  split spoon sampler.

* 5Qf’//  &qLx.J m uArn*
All holes will be drilled on the west side of the community  within l/2 mile of the center m&G

of town. The work will be performed under the direction of the City’s consultant hydrogeologist
during late June  1993. A recent  drill log from a nearby hole is attached. The Owner wiil
furnish the materials list& laller  in this solicitation. All other materia!s  shall be furnish&  by the
Contractor. The Owner shall transport the Contractor’s drill rig, tools and appurtenances to
Gambcll on its chartered DC-6 at no cost to the Contractor. All equipment. offered under this
solicitation must fit through the side cqo door of a DC-t;. The Owner anticipates the DC-6
will depart from the Palmer airport. Equipment must be to delivered to the freight carrier by
June 11, 1993. Drilling must begin by June 15, 1993.

Jf a skid-muntcd  drill rig is provided, the Owner shall help  the driller move and set up
the rig at the various drill sites.

The Owner will also provide room and board for a maximum of two personnci  from the
drilling company and a four-wheeler and trailer for their use.

Fuel is available for purchase from the Gambell  Native Store.

The Contr&ctor  shall be Paid under four bid ilems:

1 . Mobili~tion/Denlohili7atiotl,  which shall include transporting the rig, drill stem,
tools and app::trtenances,  and the Owner-furnished materials (to be Picked up by
the Contractor at a maximum of two sites  in Anchorage) to the Palmer airport.
In addition, mohilizatianldcmobilization  shall include transporting drilling
pcrsonncl  to and from Gambcll  and getting  the drill rig and apyurlenances  out of
GambelI  at the end of the drilling program. The Owner will load the drill rig
onto a con~iwxcial  carr ier  at the C~~~wact.c~r’s  clirection. Mobilization/
demobilization shall be paid lump  sum.

Page 1 5/l  l/Y3
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3
C. Monitoring Wells. All labor, equipment and fuel rwptired  to ix&tit the

moniwing  weIls  in xxorclance  with the attachecf  plans and specifications shall be
paid  for per-lineal-foot of PVC casing installed below the ground surface. The
anticipated depth is 30  feet.

Geotechnica;  Drilling, GeoteAtnical  drillir,g  shall be paid per hour. Geotechnical
drilling shall include Lime  rugged  moving \lle  rig betwas holes, boring, soil
sampling and performing other drill  services directed by the hydrogeologist.
Drilling will be paid from the time the auger bites soil on the first gcotcchnical
boring to the time tools are withdrawn from the final boring. Breakdown time
will not bc paid for. For puqmscs  of pylnc~lt, tim  Will  bc rounded to the
nearest  l/2 hour.

4. Standby Time. Skmdby  time shall be paid hourly when the equipment, materjals
and personnel are prepared to drill or move the rig but are not directed to do so
for the convenience of the hydrogeologist. Standby time shall not bc paid when
driller’s equipment is not operational.

4 ea. 2" female  botlorn  plug, Sch. 40
8 ea. 2" x 5' 0.020 screen PVC, Sch. 40
4 ea. 2" x 10' 0.020 screen PVC, Sch. 40
6ei3, 2" x IO’ blank PVC pipe, Sch. 40
4 ea. 2" slip-on top cap, Sch.  40
2 ea. 50#  sack Bentonite  grout
2oea. 1 &ck of 8/l 2 silica sand
4 4%. casings-7’-6” long, 6” diameter,
4 ea. caps-8” diameter, 4” height
4 ea. lock pins

The Work

The drilling contractor shall provide all  labor, materials (other  than those listed above),
equipment, supervision, and expertise to  construct the wells in accordance with the information
provided in this solicitation. Workmanship shall conform to industry standards for quality
construction of permanent monitoring wells. Wells and geotechnical borings shall  be citilM
straight and casing installed plumb. The wells and geotechnical  borings will be installed by
boring with a hollow stem auger, The monitoring well casing and sandpack will be placed
inside the hollow stem. Additional sand will be added to the annular space betwem  rho plastic
screzn  and the stem of the auger  as the auger is remove& After the screen  pack is placed,  the
annular space  between the drill hole and the casing shall be backfilled with 3/4”  minuS  granular
cuttings placed in a manner which will prevent against future settlement of the column.

f(

.r

tIi ?
c
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The 2”  well  casing  shall  be centered  inside the 6”  s&,1  surface protective casing 8s
sho\\‘n  on the drawings. Eentonite znd slyly shall he. handled and instAled  in accordance with
9s  manufaWrer’s r~~orntnaldations.

.4ny materials stied for the construciion  which are not identified above, with the
exception of the locks, shall he fumiskd  hy the contractor at no aclditional  cost to the Owner.

Oar intent is to construct quality wells which wilt  prove to be serviceable for several
decades. Bidders must  provide. details on their equipment and the construction methods they
propose to use.

Quotes will be received by Jane Dale, CE2 Engineer  utltil 5:oO  pm., May 20, 19%.

Payment  will bc made  within fourteen  (14j  days of zomplction  of the  work and receipt
of a properly documented billing.

Cmtractors  arc rcmindcd  that Alaska Deparlmenl  of Labor wage rates apply to work
done under this solicitation.

The Cily of Gambell will pay for any storage fees at the Palmer airport. All  other fm
shall be included in the bid.

Rejection of Bids

The City of Gamheli  reserves the right to accept or rejxt  any and all  bids, and to waive
any and all technicalities it deems appropriate, and to rebid as it deems necessary and proper.

The bidder’s firm  price  shall be construed as its offer,  pursuant to the bid document to
he aczepte~!  by the City of Gambell. The City of Gambell’s  acceptance of the bidder’s offer
shal!  be by issuance of purchase order. The Uniform Commercial Code as adopted by the State
of Alaska shall cx>ntrol, The laws of the State of Alaska shall govern  the rights and obligations
of all parties.
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All bids shall be faxed co the office of Chuck Eggene.r  Consulting Engineers (fax  number
(907) 349-1015)  no later than S:OO  p.m.  May 20, 1993, with a follow-up wpy  to be mailed to:

Chuck  Eggcner  Csnsulting  Engiwtm’Cily  of Gambell
P.O.  Box 232946

Anchorage, AK 99523-2946

Page  4
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APPENDIX C
Grain-size analyses and permeameter test results
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TESTLAB
A Divieian  of DOW&  lr%corporWd

CONSTRUCTION
MATERULS LA138RA’I’Q.RY

‘CVJMA25618
June 30,1993

Chuck Eggam- Consulting Engineers
P,O,  Box 232946
Anchorage, Alaska 99523-2936

Attention: Ms. Jane Dale

Subject: Particle,-Size Analysis
Gambell  Water Project

Dear Ms, Dale:

The particle-size distribution of your soil was  n1easure.d  in the laboratory. The published methods  for
this test are:
. ASTM C 117, “hfatedal  Finer Than 75pm (Na. 200) Sicvc  in Mititrd Aggregates by Washing:”
l ASTM C. 136, “Sieve Analysis of Fine and Coarse Aggregates;”
l ASTM D 122, “Parrticle  Size-Analysits  of Soils;”
l AASHTO T- 11, “Matrxial  Finer Than 75j&n  Sieve in h4inerx.l  Aggregates;”
l AASHTO T-27, “Sieve Anal.gsis  of Fine and Coarse Apgregatu;”
. AASHTO T-30, “Mechanical Analysis of Extracted Aggregate;”
+ AASHTO T -88,  “Particle Size Analysis of Soils;” and
. AK DOT/PF  ATM T-7, “Sieve Analysis  of Fine and Coarse Aggregates.”

Alaska Testlab’s  standard procedure is in conformance with these standards, with the following
descriptions:
0 The come fractian  OX  non-extracted soils is not washed  unless the  CONSC  particles  nppmr  to lx significnntly  coated

with  fines;
l The fine fraction of the soil is ahvay~  washed;
l The plus 3-imh fraction is not routinely  inclwled  in the  test due to the large  sample mass required fcr a represefitativc

sample; The estimated pttcentage  of plus 3 inch mat&l  in the sample is shown on the test.  report: and
* The mass  of the coarse and fine test fractions  are reported.

The soil is classified in accordmce  with ASTM D 2487, “Classification of Soils for Engineering
Furpp0se.s  jWni.fied  Soil Gxsification  System),” The frost  clnssification  is identified i.n  accwdancc

with Corps of Engineers and khmicip;tiity  of Anchorage (MOA)  procedures.

The pemeability of your soil was determined in accordance with ASTM D2433,  “Permeability of
Granular Soils.”

The test l’esults we attached. Xf  you have any questicus regarding the t&  procedures or  the results,
please call.

Sitwerely,

AL,ASK,A  TESTLAB

’ k&ward  K. West& P.E,
Technical Director

,/  -
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Particle Size (mm)



Client: Chuck Eggam  Consulting Engineers
TESTLAB

A D i v i s i o n  o f  DOWL,  I n c o r p o r a t e d
Project: Gaiibell Watex Project

Frost ciassiikation: NFS  CMOA)

1 0.1 Cl.01 0.001
Partide  See  (mm)



Client: Chuck Eggener  Consulting, Engineus
T E S T - L A B

A Division  o f  Oovc’i,  Incnrporated
Project:  GanlbcU  Water Project

1 0 . 1
Partide Size  (mm)



CLient:  Chock Eggener Consuking  Engineers
TESTLAB

A  Divisian  o f  D3WL,  Inccwporaled Project: Gunbe  Water Project

1 0.1 0.01 0.001
Partide  Size (mm)



Cknr: Qlucl; Eggener Consuiting Engineers
TESTLA4E

A  D i v i s i o n  o f  DQ’Vde, Incorporated Project: Gmbell  Wmx Pmject

Enrinrtinr Classifi&ion:  Poorlv  Graded GRAVJZL with Sand. GP



1# 1G 1 0.1 0.01 ma
Particle Size  (mm)
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Water-level and slug test data
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WATER LEVEL DATA

Monitoring well SL-3

Location -- NW of F.A.A./SW of landfill/City of Gambell

Measuring point (m.p.1 -- top of steel casing

Measuring point elevation (mllw’)  - - 21.89 feet

Height of measuring point above land surface -- 3.40 feet

Measuring equipment -- steel tape.

Depth to water
below m.o.

20.82 06/21193 08:36 1.07
20.82 06/2  1 I93 08:39 1.07
20.43 06/2  1 I93 14:06 1.46
20.48 0612  1 I93 14:34 1.41
20.04 06123193 09:20 1.85
20.09 06123193 11:27 1.80
19.93 06/23/93 13:42 1.96
19.90 06123193 15:27 1.99
20.06 06123193 17:23 1.83
20.32 06123193 19:14 1.57
20.57 06123193 21:19 1.32

Date Time Elevation of
water level
(from mllw)

‘Mean lower low water datum



WATER LEVEL  DATA

Monitoring well SL-4

Location -- NE corner of sewage lagoon near large barrel dump/City of Gambell

Measuring point (m.p.1  -- top of steel casing

Measuring point elevation lmllw’l  - - I  I  .35  feet

Height of measuring point above land surface -- 2.6 feet

Measuring equipment -- steel tape.

Depth to water
be low m-p.

1 0 . 5 7 06/2  I I93
1 0 . 5 7 06121 I93
1 0 . 5 6 06/2  1 I93
1 0 . 5 5 06/2  I I93
1 0 . 2 9 06/21  I93
1 0 . 3 0 06121 I93

7 . 7 5 06/22/93
8 . 2 0 06123193
8 . 3 0 06123193
8 . 3 0 06123193
8 . 2 4 06123193
8 . 1 8 06123193
8 . 2 0 06123193
8 . 2 1 06123193
8 . 3 9 06123193

Date T i m e

08:lO 0 . 7 8
08:16 0 . 7 8
oa:25 0 . 7 9
08:46 0 . 8 0
13:58 1 . 0 6
14:25 1 . 0 5
1 6 : 0 0 3 . 6 0
09:lO 3 . 1 5
II:16 3 . 0 5
11:19 3 . 0 5
13:34 3 . 1 1
I5:20 3 . 1 7
17:13 3 . 1 5
17:16 3 . 1 4
19:08 2 . 9 6

Elevation of
water level
(from mllwl

‘Mean lower low water datum



WATER LEVEL DATA

Monitoring well SL-5

Location -- Southeast of Lagoon site near V.S.W. office/City of Gambell

Measuring point (m.p.1 -- top of steel casing

Measuring point elevation (mllw’)  - - 23.25 feet

Height of measuring point above land surface -- 2.95 feet

Measuring equipment -- steel tape.

Depth to
water

below m-p.

21.87 06/2 1 I93 13:31 1.38
21.86 0612  1 I93 13:34 1.39
21.85 06/21  I93 13:47 1.40
21.86 0612  1 I93 14:16 1.39
21.65 06123193 08:59 1.60
21.13 06123193 11:08 2.13
21.12 06123193 11:lO 2.14
20.60 06123193 13:13 2.65
20.64 06123193 13:19 2.61
20.63 06123193 15:ll 2.63
20.60 06123193 15:15 2.65
20.57 06123193 17:05 2.68
20.58 06123193 17:08 2.67
20.56 06/23/93 19:03 2.69
20.54 06123193 21:09 2.71

Date Time Elevation of
water level
(from mllw)

Comments

poor measurement
good measurement
poor measurement
v. good reading

‘Mean lower low water datum
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WATER LEVEL DATA

South PondKitv  of Gambell

Location -- Southernmost swale between VSW office and red and white communication tower

Survey point -- top of steel rebar

Survey point elevation (mllw’) - - 3.70 feet

Staff gauge “0” elevation (mllw)  -- 1.39 feet

Measuring equipment -- yardstick fastened to rebar driven into pond bottom

Time Date Staff Elevation of Conditions

gauge water surface
reading (from mllw
(inches) in feet)

Comments

14:45 06123193 14.50 2.60
15:40 06/23/93 14.69 2.61
17:36 06123193 15.00 2.64
19:26 06123193 I 5.38 2.67
21:33 06/23/93 15.75 2.70
la:13 06124193 17.00 2.81

slight ripple
,I II

First noticed water in swale
either 1130 or 1330 hrs

‘Mean lower low water datum



WATER LEVEL DATA

Troutman  Lake

Gauge Location -- 100 feet east of brackish water well and 10 feet offshore at north end of
Troutman  Lake

Survey point -- top of rebar, which is 0.96 ft below top of yardstick staff gauge

Survey point elevation (mllw’j  - - 2.90 feet

Staff gauge “0” elevation (sea level datum) -- 0.86 feet

Measuring equipment -- yardstick fastened to rebar driven into lake bottom

Time Date

10:04 06122193 16.00 2.19
10:07 06122193 15.94 2.19
09:36 06123193 16.06 2.20
11:36 06123193 16.25 2.21
14:03 06123193 16.25 2.21
16:34 06123193 16.13 2.20
17:31 06123193 16.13 2.20
19:21 06123193 16.25 2.21
21:27 06123193 16.13 2.20

Staff Elevation of

wme water surface
reading (from mllw
(inches) in feet)

Comments

slight ripples, wind from N (offshore)
slight ripples, wind from N (offshore)
calm -- light rain
calm, light rain, wind from north
slight ripples -- wind more easterly

wind from east -- light to moderate
wind from east -- slight ripples
light wind from east

‘Mean lower low water datum
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STATE OF ALASKA - DEPARTMENT OF NATURAL RESOURCES

DIVISION OF CEOLOCICAL  8, GEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116

(907) 696-0070

SLUG  77zs-r
RECOVERY RATE TEST

S i t e  5L-4

D a t e  &-22-q 3
We1  1 Number

Water  level before evacuation (nearest 0.1 ft below top of casing)

We1  1 location

Weather conditions

l3q: J-/IA4  lMl/der

I n i t i a l : pH  (un i ts ) Recharged: pH (units) 3121~4  AULI  r~

Conductance (umhos/cm*) Conductance (umhos/cm*)

Temperature (‘C) Temperature (“C)

2

3

4
CriV-(c.
r

6

7
The test is finished when the water level has recovered to its pre-evacuation 1 evel.

fl
* Conductance should be temperature-corrected to 2S°C

an rc5pe.*

t
/aJ,Jdl

cws;;/t
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STATE OF ALASKA - DEPARTMENT OF NATURAL RESOURCES

OIVISION  OF GEOLOGICAL  & GEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116

(907) 696-0070

S i t e  GfIuAJ&LL  -/6&L&4&

RECOVERY RATE TEST D a t e  6-2Y*73

We1  1 Number SL -,3

Water level before evacuation (nearest 0.1 ft below top of casing)

We1  1 location raJ&w fmA.eFs  , swcd /tidCU
v v

W e a t h e r  c o n d i t i o n s  -y>&O  dtm,  /t  d,Ed,‘cd

Init ial  : pH (uni ts ) Recharged: pH (uni ts ) &ve cti  ves+J

Conductance (umhos/&) Conductance (umhos/cm*)

Temperature (“C) Temperature (“C)

The test is finished when the water level has recovered to its pre-evacuation level.

* Conductance should be temperature-corrected to 25OC



APPENDIX E
Water quality analyses

Explanation of sample codes

GW-1 Well SL-5
GW-2 Well SL-4
GW-3 field blank
GW-4 Well SL-3
GW-5 Well SL-3 (field duplicate)
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Client: DNR/DOW  - Eagle River

Submitted By: Jii Munter

Date Submitted: 26 June 93

.

I Sample Date Time TDS Nitrate + Nitrite Chloride I

GWl 21 June 93 17:48 3600 0.05 2120
GW2 22 June 9 3 13:12 0.74 3530
GW3 2 3 June 9 3 14:30 <DL <DL <DL
GW4 24 June 9 3 10:51 15000 4.46 7030
GW5 24 June 93 10:51 15400 4.49 6940

Units w+ mg/LasN w&
EPA Method 160.1 353.2 300.0

Detection Lit 0 . 1 0.02 0.01
Date of Analysis 28 June 93 16 July 93 17 July 93

RPD 4.6 2.7 0.0
% Recovery 106 107

Jim Vohden, Chemist
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STATE OF ALASKA - DEPARTMOVT  OF NATURAL RESOURCES
OlVlSlC+J  OF GEOLOGICAL & GEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116
(907) 696-0070

WATER DUALITY FIELD NOTES - GROUND WATER

Location/Project: Ga,k\ Date:
J /

</Zq/93

Co1  lected  by: xm Mv&eJ

Well Owner: CJ” ,CGadL&l Weather Condit ions:  /f - /dryracr cy fl”wc),,‘d
I /v

Use of Well: Ovll  o& (uc(/
J

Sampling Equipment (for measuring water level , purging, sampling and f.iletering. Include model if

a p p r o p r i a t e ) :  J-$‘53~‘c pofr&k*c  d,jppj&  h~tl~,a  F&S.I  fG,ti~ o-23  ,A-,
, 0 f ,

Well Name: f,e/d  &p l4l.f  -3),
Pipe top elevation (MSL)

Reference elevation if different F” Time sample withdrawn /DC/
I

Measured  depth to water (ft)  21.u~~  r7.43  : a.57 Field temperature (‘X)/time 3,f%  Q /IO$J
Correction Field conduct iv i ty  (uncorrected)/time  z 130~  )u&,-L_

*h
/CW

Alka l in i ty : Sample Size

Titer added (digits)

_I

ml; H SO
2  4 -

( factor ) Instruments

pH Calculations

COMMENTS :



STATE OF ALASKA - DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL 6 CEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116
(907 ) 696-0070

WATER DUALITY FIELD NOTES - GROUND WATER

L o c a t i o n / P r o j e c t :  &v&,1/  kulbv,  &e~*~ Date:6  -2y-9  3
I /

Co1 lected  by: SJT’,  IM,  ,,k  c

W e l l  O w n e r :  C,&  fi Weather Conditions: /k  &J * qA&. w;
I

U s e  o f  W e l l :  &*l+igr,u-q
9-2-t - ,ohLrs

J
Sampling Equipment (for measuring water level, purging, sampiinq and fjleterinq. Include model if

, ‘1
appropriate) : I 2 ~30 ‘*  d,qo&r a&,~f&J Id UT\/ o&t Cdl-d fO.23  q&cd&&

I l I I
Well  Name: SL/  3

Pipe top elevation (HSL) d/t+?3
&wt. 2

Reference elevation if different Time sample withdrawn /&c/B  -/b
VVltJ

f

Measured depth to water (ft)l/a.  p.43  =
-

i 20.00  F i e l d  t e m p e r a t u r e  (%)/time  3.1%~  a  //rL/ 4rg
Correction w./7 ’ F i e l d  c o n d u c t i v i t y  (uncorrected)/time  23  306 C * 330~

Total depth to water (ft) I Field conductivity (slope corrected)

Water elevation (MSL) I F i e l d  pH (s td .  units)/time

Z’&QLPLL?~
by ;::ICW

Depth to bottan  of wel l  (ft)(j,,)  28.6’ C o l o r  (Y& a%?z

Volme  H-0 in  wel l  (qal ) . Odor (Y&)
L

Volume to be purqed (4Xvol.  i n we1  1) 6 razl T u r b i d i t y  (Y&)

T i m e  purging begun  /d/L 23  Lb,&  J S a m p l e  F i e l d  f i l t e r e d ?  (Y@

Tima  purging completed f&/r Well cap and lock replaced? (d/N)

Purged dry? (Y&
”

”
t&M  6uyD @J-+%(6%.. Gld -r/L Gfl)

Analysis: 7D s Al,  fde bv%l~ &r;de

u n f i l t e r e d ,  u n f i l t e r e d ,  f i e l d - f i l t e r e d ,  f i e l d - f i l t e r e d ,

Bottle: ml  1 -mixed acidif ied acidif ied unacidif ied
volume (ml): m&l z*m/ 5voul

preservative: hl‘lonc -WLd~ acid5 do*c

A l k a l i n i t y : Sample Size mi;  H SO ( factor
24- -

) lnstrunents

Titer added (digits) pH Calculations

COmENTS  :



page f of I- -

STATE OF ALASKA - OEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL  6 GEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116
( 907 ) 696-0070

WATER DUALITY FIELD NOTES - GROUND WATER

Location/Project:G&i3llLL  SriJfi6r  LAG& /&e/J  J/a& Date: q/22/43

Co1 1 ected  by: 5-l MIA-h-
.

Well Owner: Weather Conditions: SJJ” w,d&.
/ to

C
9

Use of We1  1:

-

Sampling Equipment (for measuring  water level, purging, sampling and f.iletering. Include model if

appropriate) : *3J  yl/o#(Y  Aly er.  IL ;/t  t-(d~s/wacl. ti -8
/ ’ ,

We1  1 Name: ct,h;&, ct- /r  91/
Pipe top elevation (t4SL)

L/

Reference elevation if different Time sample withdrawn 1’130  b
Measured depth to water (ft) Field temperature (“C)/time rq. C’c

Correction F i e l d  c o n d u c t i v i t y  (uncorrected)/time jq&

Total depth to water (ft)
&- (Ik

Field conductivity (slope corrected)

Water elevation (MSL) F i e l d  pH  (s td .  units)/time
Se&)

Depth to bottom of we1  1 (ft) C o l o r  ( Y / N )  d

Volune H-0 fn well  (gal) Odor (Y/N) ti
L

Volume to be purged (4Xvol.in  well) Turbidity (Y/N)

Time purging begun Sample Field f i l tered? (Y/&b

Time purging completed Well cap and lock replaced? (Y/N)

A l k a l i n i t y : Sample Size ml; H SD ( f a c t o r
24- -

) Instruments

Titer added (digits) pH Calculations

COMIENTS  :
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STATE OF AIASKA  - DEPARTMaT  OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL  & GEOPHYSICAL SURVEYS

PO BOX 772116, EAGLE RIVER AK 99577-2116
(907) 696-0070

WATER DUALITY FIELD NOTES - GROUND WATER

Location/Project: CAdBtiL  sFuj~6C &&/&0slrcr  &.I Date: 6. u-? 3

C o l l e c t e d  b y :  x,,,,  d,,,.hk

Well  Owner:  CrX,  0C /Ca Weather Condi’tions: cl,,&  . p. Suti,  45-n  *
, gq I

U s e  o f  W e l l :  Mu.~btuq
J

Sampling Equipment (for measuring water level,  purging, sampling and fi letering. Include model if

appropriate): I< p,I,pC,,  X.;L  (-as0 ~4(.9pr,;Cf 3o”fi k~fdwpii~  AV/NI  *J Pim4  t S2p.y  cI

Well Name: kL  - ‘/
I / 1 I /’  ’

Pipe top elevation (MSL) 0.55;~~-~P~c/2.~'~~~-grd~V~/Z,5'fo~  -TOf’Wd

Reference elevation if different 2,111 -~)c-&&Time  sample withdrawn (/3~0-/yy)  1312 hrs

Measured depth to water (ft)! F i e l d  taaperature  (“C)/time ~.*I328 i/,r,+lLfr
Correction L F i e l d  c o n d u c t i v i t y  (uncorrected)/tfme  lo/S@  (ioro-/MC)

th to water (ft)go’o-0.71  = 8,2?Ck/2~$brsField  conductivity (slope corrected) 9.A33Ju+ 04 ZOWJI
I

Water elevation (MSL) Tq.9 F i e l d  pH (s td .  units)/time <*ll  loffitodk(
Depth to bottom of well (ft) 17.4  ’ (r,+~)~ C o l o r  (Y&j  5& @f&r SCdf

V o l u n e  H-0 i n  w e l l  ( g a l )  /.5,-Q.
2

O d o r  ( Y / N )  id

Volume t$ be purged (4Xvol.  in we1  1) 6 e&j T u r b i d i t y  (Y& 5L+Jci &/cki-

Time purgfng begun 125q  Irr
I

.32 6&l/n&//  Sample Field fi ltered? (Y/N) 4

Time purging completed 1309 Well cap and lock replaced? @N)

A l k a l i n i t y : Sample Size ml; H SO
24- -

( factor ) lnstrunents

Titer added (digits) pH Cal&ions

PLww  : ~&4+  w&re-.ALII  fvr  bid &
-2 z cut. r/ecMc/Lf=. /,tikifn

-szcwQP  A "7d,to



STATE OF ALASKA - DEPARTRENT  OF NATURAL RESOURCES
DIVISION OF CEOLDCICAL  S GEOPHYSICAL SURVEYS

PO BOX  772116, EAGLE RIVER AK 99577-2116
( 907 ) 696-0070

WATER DUALITY FIELD NOTES - GROUND WATER

Location/Project: GAn&?lL  YrJ&F  CAcoad Date: 6-r/-93

Collected by: 3~ r/l,,&r

W e l l  o w n e r :  c,/y  J GouALJA’ Weather Conditions: %.,A++ 9
0

,
4r( k/b

I,

Use of Well : &;II, As
J

Sampling Equipment (for measuring water level, purging, sampling and filetering. Include model i f
.

appropriate) : &dtv(hl, / tiQ*b-d  A/c  n&m  -&~,ovmv  ~3w.v.  P&+&&A  &/a~&  ri&.+I 1.’  I I I
Wel l  Name: SL  r

0, /,
Mylaw  -rdz.

Pipe top elevatCon  (MSL)
I

Reference elevation if different Time sample withdrawn 174@-/7sV

Measured depth to water (ft) (m\ ZI.  86  ’
HZ0

F i e l d  t e m p e r a t u r e  (‘Q/time  9.8’ &/?rg J 558 jcr’  =

Correction F i e l d  c o n d u c t i v i t y  (uncorrected)/time  SS@  170~~~

Total depth to water (ft) 21.  j& ’

Water elevation (MSL)

Field conductivity (slope corrected) zT~W”~M&/~
F i e l d  pH (s td .  units)/time

Depth to bottom of well (ft) 31.5  (mc) C o l o r  ( Y / N )  sJ,+lf  e&dt,
Voluse  H-0 in wel l  (gal) I.6 qdL Odor (Y/N)L Y - ~sI,&!c  &%(iu  ~~~&..&fd;‘crr/  ficL/
Volume to be purged (4Xvol.in  well) 6 . 5 T u r b i d i t y  ( Y / N )  ~CS

Time purging begun /sI bj/,+~~cvr,~;ti  S a m p l e  F i e l d  f i l t e r e d ?  ( Y / N )  d

A l k a l i n i t y : Sample Size ml; H SO ( f a c t o r
24- -

) lnstruaents

Titer added (digits) pH Calculations
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APPENDIX F
Advantages and disadvantages of sewage lagoon options



DEPAKTMENT  OF NATURAL RESOURCES

/

P.O. BOX 772116
Eagle River, Alaska 99577-2116
Phone: (907) 696-0070
Fax: (907) 696-0078

D I V I S I O N  O F  W A T E R

ALASKA HYDROLOGIC SURVEY
.

July 8, 1993

Jane Dale, Engineer
Chuck Eggener Consulting Engineers
PO BOX 232946
ANCHORAGE AK 99523-2946

Dear Ms. Dale:

As you have requested, I am providing you a summary of the advantages and disadvantages
of the various sewage lagoon options for Gambell with respect to ground-water impacts only.
Obviously, other factors affect siting that are not considered here. My comments are based
on our recent field investigations and must be considered preliminary pending preparation of
the final project report.

The options considered in this analysis are:

1. Construction of a “slow-pert” wastewater lagoon at the top of the hill between
the VSW office in Gambell and the FAA towers extending northward into the
swale near the old landfill. This lagoon would be designed with a 70,000 sq
ft bottom area and be capable of retaining 7 months of wastewater during
subfreezing conditions;

2. Construction of a “fast-pert” lagoon at the bottom of the hill close to the old
landfill. This option would be constructed with a 50,000 sq ft bottom area and
designed to not retain water;

3. Construction of a lined retention lagoon with periodic pumping out to sea;

All options described above would be designed to accommodate wastewater from a septic
tank used to achieve primary treatment and separation of septic wastes.

First, I would like to review some key findings of our investigation. Full explanation and
documentation of these findings is beyond the scope of this letter.

1. Ground water through out the area is found in highly permeable aquifers
consisting of sand and gravel from old beach deposits. In the southern part of
the “slow pert” lagoon site, permafrost confines the main aquifer. A secondary
perched aquifer may form locally and perhaps only seasonally on top of
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permafrost. Under the swale near the old landfill, permafrost is mostly or
totally absent, and does not materially affect ground-water flow.

2. Ground-water flow directions are influenced greatly by-large coastal .ground-
water level changes caused by wind-driven surf action. Annual water level
fluctuations of 9-11 ft are expected beneath the “fast-pert” site, from a high
of approximately 9-10 ft above MLLW to a low near MLLW. Ground-water
beneath the swale also responds dynamically to tides, however these are lower-
magnitude effects;

3. The specific conductance of water in the vicinity of Gambell and the lagoon
sites varies from 460-23,000 micromhos/cm, indicating water quality varies
from fresh to saline. Most water beneath the lagoon sites appears to be
brackish, and may be contaminated with diesel fuel.

The advantages and disadvantages of. the three options are described below.

OPTION 1 - “SLOW PERC” LAGOON

Advantaaes

1. Compared -to option 2, this option would provide superior treatment of the
wastewater in the unsaturated zone before the water contacts ground water,
thereby reducing the potential for ground-water contamination;

2. Compared to option 3, this option may not result in significant impairment of
ground water because ground water beneath the site is already non-potable.

,Disadvantaaes

1. Compared to option 2, this option increases the risk that wastewater will flow
southeastward into the community of Gambell because wastewater percolation
would occur closer to the community and over a larger area. Wastewater could
contaminate the school well or nearby ponds that occasionally form. The
actual risk of this occurring is difficult to assess. Brackish ground water in the
vicinity of well SL-5 does not appear to travel to the school well on a regular
basis because the school well is fresh most of the time.

2. Compared to option 2, this option is more likely to have a large slug of thawing
wastewater enter the aquifer’in the spring. This slug slightly increases the
possibility of contaminated ground water affecting the school well. After 30
days of melting and infiltrating a seven-month accumulation of frozen
wastewater and drifted snow, a water table mound 0.2-l .5 ft high is calculated
to form beneath the site. Superimposed on a flat water table which is expected
to occur intermittently beneath the site in the spring, this creates the potential
for flow towards the school well.
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Compared to option 3, this option will probably require fill in the swale under
the north end of the site to approximately the 10 ft elevation contour. This is
expected to be above the fall high water level caused by storm-induced high
water levels. The purpose of the fill would be to keep all potentially
contaminated ground-water below the local land surface.

This option will require more extensive destruction of permafrost compared to
option 2. This increases uncertainty in the prediction of ground-water
responses and could lead to unexpected results. Unexpected results could be
adverse, such as creation of a perched.water  table flowing towards the City of
Gambell, or positive, such as creation of an effective permafrost barrier against
ground-water flow towards the City. Effective monitoring of ground-water
response to wastewater loading will be much more difficult as a result.

OPTION 2 - “FAST PERC” LAGOON

Advantaaes

1. This option would most efficiently dispose of the wastewater into an area with
brackish to saline ground water. Ground water in the predominant
downgradient direction, towards the coast, may already be contaminated by
landfill or honeybucket disposal leachate.

2. High permeabilities of soils in this area and strongly fluctuating gradients result
in relatively high dilution and flushing rates. Flushing and dilution rates are
likely to be highest nearest the coast.

3. The fluctuating water table beneath this site will result in regular wetting of the
vadose zone with ground water mixed with wastewater. This may help aerate
the water and further promote subsurface degradation of waste products.

4. Being farther from the school well; this option is less likely to contaminate that
well than option 1.

5. The potential for the spread of contamination into the City is reduced by
minimizing the volume of thawing wastewater in the spring, such as is inherent
in the design of this option. Continuous disposal of wastewater from the
lagoon for 1 yr is.estimated to create a water table mound less than 0.1 ft high.

Disadvantaqes

1. Water influent  to the aquifer may contain unacceptably high concentrations of
constituents typical of domestic wastewater. Applicable wastewater disposal
regulations should be consulted to evaluate this factor.

2. Compared to option 3, this option has a slight probability to contaminate the
school well and nearby ponds. As a result of the distances and gradients
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involved and the preferred orientation of beach ridges and probably also the
aquifer transmissivity in the area, contamination of the school well is not
considered likely.

3. Compared to option 3, this option will probably require fill in the swale under
the north end of the site to approximately the 10 ft elevation contour. This is
expected to be above the fall high water level caused by storm-induced high
water levels. The purpose of the fill would be to keep all potentially
contaminated ground-water below the local land surface.

OPTION 3 - RETENTION LAGOON

Advantaaes

1 . Properly constructed and maintained, this option should not result in significant
risks to local ground-water resources.

Disadvantaaes

1. Any leaks in the liner could result in uncontrolled ground-water contamination.

Please let me know if you would like further information.


